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Paper III
[Physical Chemistry]
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Note : Section ‘A’, containing 9 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1 × 9 = 9

1.

Write Hamiltonian operator.

2. n (nth) 

Write equation for energy of an electron associated
with nth orbit of hydrogen atom.

3. (O2)

What is the value of bond order of oxygen (O2)
molecule ?

4.

Write the value of wavelength for range of ultraviolet
spectrum.

5.

Write selection rule for the transition between the
rotational energy levels.

6.

What is equivalent conductance ?

7. 0·25 K2SO4 (Potasium Sulphate) 

Calculate the ionic strength of 0·25 molal solution of
K2SO4 (Potassium Sulphate).
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8.

What is Corrosion ?

9.

Write Nernst equation for electrode potential.

Section ‘B’

150-200

Answer the following short answer type questions
with word limit 150-200. 2 × 5 = 10

1.

Explain the Photoelectric effect.

Or

State and discuss Heisenberg’s uncertainty principle.

2. sp 

Calculate coefficients of atomic orbitals in sp hybrid
orbitals.

Or

Write short note on Huckel’s theory of molecular
orbital.

3.

Explain Isotope Effect on rotational spectrum.

Or

IR 

How can force constant be calculated through IR
spectroscopy ?

4.

Write any two applications of Kohlrausch law.

Or

Write short note on Ostwald’s dilution law.

5.

Write short note on standard Hydrogen electrode.
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Or

Write short note on reversible and irreversible cells.

Section ‘C’

300-350

Answer the following long answer type questions
with word limit 300-350. 3 × 5 = 15

1.

Derive Schrodinger’s wave equation.

Or

Derive equation for energy and normalised wave
function of an electron confined in one dimensional
box.

2. (LCAO) 
(H2

+) 

Explain formation of hydrogen molecule ion (H2
+)

through linear combination of atomic orbitals (LCAO).

Or

CH4 C2H2 C2H4

Explain hybridization in CH4 (methane), C2H2 (ethyne)
and C2H4 (ethene) molecule.

3.

Explain Quantum theory of Raman effect.

Or

Explain three applications of Raman spectra.

4.

Explain Hittorf’s method for determination of
transport number.

Or

Explain Debye-Huckel theory for strong electrolytes.
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5.

Derive Nernst equation for electrode potential.

Or

Explain Electro-chemical series.
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